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Complete Genome Sequence of Thermophilic Bacterium

Aeribacillus pallidus P18
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ABSTRACT Here, we report the complete genome sequence of Aeribacillus pallidus
P18, a thermophilic bacterium, isolated from soybean stem extract. The sequence
was determined using lllumina and Nanopore sequencers. Bioinformatic analyses of
the genome sequence revealed the presence of possible bacteriocin gene clusters.

eribacillus pallidus is a Gram-positive, aerobic, and endospore-forming thermophilic

bacterium previously reclassified from the genus Geobacillus (phylum Firmicutes,
family Bacillaceae) (1). We were interested in an unknown thermophilic bacterium
found in a hot water extract of soybean stems harvested from Nakasatsunai, Hokkaido,
Japan, and characterized it as a novel strain of A. pallidus as follows.

A total of 400 g of a fresh soybean stem was milled and boiled in 400 ml of water for
1 h, which was subjected to a diatomaceous earth filtration to prepare the extract. To purify
pinitol (3-O-methyl-p-chiro-inositol) from the extract (in order to degrade all the sugars
except pinitol), we inoculated the non-inositol-degrading strain PS8 of Geobacillus kausto-
philus (2) into the extract and allowed it to grow at 55°C overnight with shaking at 180 rpm.
The extract had not been autoclaved, which might have permitted some contaminant
species. An aliquot of the culture was spread onto LB plates (3) and incubated at 55°C
overnight to result in at least two types of bacterial colonies, including white ones of an
unknown species and brown ones of PS8. In order to characterize the unknown species
forming the white colonies, one white colony was isolated and inoculated into LB liquid
medium to grow at 55°C overnight with shaking at 180 rpm. The cells in the liquid
culture were harvested, and their genomic DNA (gDNA) was prepared via conventional
phenol-chloroform extraction (4) to amplify and sequence its 16S rRNA genes. The species
was classified as Aeribacillus pallidus, as described previously (1), and designated strain PI8.

Next, a gDNA library of PI8 was prepared for lllumina sequencing using the NEBNext
Ultra DNA library prep kit for lllumina (New England BiolLabs). Sequencing was carried
out on a MiSeq platform using the MiSeq reagent kit v3 (2 X 300-bp paired ends). For
Nanopore sequencing, another gDNA library was prepared using a rapid barcoding kit
(catalog number SQK-RBK004) and sequenced on the MinlON instrument (R9.4 SpotON
FLO-MIN106 flow cell). The reads were base called by Albacore v.2.2.8 and demulti-
plexed and trimmed using Porechop v.0.2.4 with the default settings (https://github
.com/rrwick/Porechop).

Overall, 2 X 3,845,275 lllumina sequencing reads and 123,381 Nanopore sequencing
reads were assembled by Unicycler v.0.4.7 (5) without Pilon polishing. The assembled
sequences were further refined by unicycler_polish (Unicycler package v.0.4.7) using
lllumina short reads. Final analysis of the whole genome sequence indicated that PI8 is
a novel isolate with a single 3,833,114-bp-long circularized chromosome containing a
G+C content of 39.0%. The final coverage of the genome was 542X. Annotation was
performed using DFAST v.1.1.0 (6) and revealed 3,718 coding sequences, 20 rRNA
sequences, and 84 tRNA sequences. Default parameters were used for all software
unless otherwise specified as above.
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Bacteriocins are antimicrobial peptides produced by various bacteria, including
strains of A. pallidus (7). The PI8 genome sequence was submitted to the BAGEL4
Web server (8) to search for bacteriocin gene clusters with the default settings. The
search identified three genetic loci, namely, (1) a locus related to the biosynthesis of
a sactipeptide (coding DNA sequence [CDS], APP_26820), (2) a locus coding a sporu-
lation killing factor (APP_02670), and (3) a locus coding an amylocyclicin-like circular
bacteriocin (APP_08000) with 45.3% identity to amylocyclicin (9), based on BLAST
alignment (10). In the future, we will identify which of these loci are involved in its
possible production of antibacterials.

Data availability. The complete genome sequence of A. pallidus PI8 has been

deposited in DDBJ/ENA/GenBank under the accession number AP022323. The raw
sequence data are available under SRA accession numbers DRX202495 and DRX202750.

ACKNOWLEDGMENTS

We thank Fujicco Co., Ltd., for the continuous collaboration.
This work was financially supported by the Ministry of Education, Culture, Sports,

Science and Technology (MEXT), Japan, under KAKENHI 17K19237 and 18H02128 to
K-LY.

We declare no conflicts of interest.

REFERENCES

1.

Volume 9

Minana-Galbis D, Pinzén DL, Lorén JG, Manresa A, Oliart-Ros RM. 2010.
Reclassification of Geobacillus pallidus (Scholz et al. 1988) Banat et al.
2004 as Aeribacillus pallidus gen. nov., comb. nov. Int J Syst Evol Micro-
biol 60:1600-1604. https://doi.org/10.1099/ijs.0.003699-0.

. Yoshida KI, Sanbongi A, Murakami A, Suzuki H, Takenaka S, Takami H.

2012. Three inositol dehydrogenases involved in utilization and inter-
conversion of inositol stereoisomers in a thermophile, Geobacillus kaus-
tophilus HTA426. Microbiology 158:1942-1952. https://doi.org/10.1099/
mic.0.059980-0.

. Bertani G. 2004. Lysogeny at mid-twentieth century: P1, P2, and other

experimental systems. J Bacteriol 186:595-600. https://doi.org/10.1128/
JB.186.3.595-600.2004.

. Morimoto T, Ara K, Ozaki K, Ogasawara N. 2011. A simple method for

introducing marker-free deletions in the Bacillus subtilis genome. Methods
Mol Biol 765:345-358. https://doi.org/10.1007/978-1-61779-197-0_20.

. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial

genome assemblies from short and long sequencing reads. PLoS Com-
put Biol 13:21005595. https://doi.org/10.1371/journal.pcbi.1005595.

Issue 17 e00224-20

6.

Tanizawa Y, Fujisawa T, Nakamura Y. 2018. DFAST: a flexible prokaryotic
genome annotation pipeline for faster genome publication. Bioinformat-
ics 34:1037-1039. https://doi.org/10.1093/bioinformatics/btx713.

. Kaunietis A, Buivydas A, Citavi¢ius DJ, Kuipers OP. 2019. Heterologous

biosynthesis and characterization of a glycocin from a thermophilic
bacterium. Nat Commun 10:1115. https://doi.org/10.1038/s41467-019
-09065-5.

. van Heel AJ, de Jong A, Song C, Viel JH, Kok J, Kuipers OP. 2018. BAGEL4:

a user-friendly Web server to thoroughly mine RiPPs and bacterio-
cins. Nucleic Acids Res 46:W278-W281. https://doi.org/10.1093/nar/
gky383.

. Scholz R, Vater J, Budiharjo A, Wang Z, He Y, Dietel K, Schwecke T,

Herfort S, Lasch P, Borriss R. 2014. Amylocyclicin, a novel circular bacte-
riocin produced by Bacillus amyloliquefaciens FZB42. J Bacteriol 196:
1842-1852. https://doi.org/10.1128/JB.01474-14.

. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. 1990. Basic local

alignment search tool. J Mol Biol 215:403-410. https://doi.org/10.1016/
50022-2836(05)80360-2.

mra.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/AP022323
https://www.ncbi.nlm.nih.gov/sra/DRX202495%5baccn%5d
https://www.ncbi.nlm.nih.gov/sra/DRX202750
https://doi.org/10.1099/ijs.0.003699-0
https://doi.org/10.1099/mic.0.059980-0
https://doi.org/10.1099/mic.0.059980-0
https://doi.org/10.1128/JB.186.3.595-600.2004
https://doi.org/10.1128/JB.186.3.595-600.2004
https://doi.org/10.1007/978-1-61779-197-0_20
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1093/bioinformatics/btx713
https://doi.org/10.1038/s41467-019-09065-5
https://doi.org/10.1038/s41467-019-09065-5
https://doi.org/10.1093/nar/gky383
https://doi.org/10.1093/nar/gky383
https://doi.org/10.1128/JB.01474-14
https://doi.org/10.1016/S0022-2836(05)80360-2
https://doi.org/10.1016/S0022-2836(05)80360-2
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

